S2
performed on a Perkin-Elmer Pyris-1 instrument under N 2 atmosphere. Molecular weight was determined by gel permeation chromatography (GPC) with Waters-244 HPLC pump and THF was used as solvent and polystyrene as standard. Circular dichroism spectra (CD) were recorded on Jasco J-810 spectropolarimeter. Time-resolved fluorescence decays were obtained from HORIBA JOBIN YVON Tem Pro-01 lifetime fluorescence spectroscopy. Absolute fluorescence quantum yield was taken on Edinburgh Instruments' FLS980 fluorescence spectrophotometer attached with an integrating sphere.
Matrix-assisted laser desorption time of flight mass spectrometry (MALDI-TOF-MS) was carried out on Bruker Daltonics Ultraflex MALDI TOF Mass Spectrometer. The optical rotation of the chiral organic compounds in THF solution was carried out on WZZ-2S (2SS) digital automatic polarimeter. The (S)-3,7-dimethyloctylbromide, 1,7-dibromoperylene-3,4:9,10-tetracarboxylictetrabutylate and S-M-3
were synthesized according to reported procedures. [1] [2] [3] Et 3 N was dried over anhydrous KOH and distilled over CaH 2 and THF was purified by distillation from sodium in presence of benzophenone. Other chemicals were analytical grades and used without further purification.
Polymer thin films were fabricated by spin-casting THF solution (1 mg/mL, 20 µL) onto a quartz plate (size: 1 cm × 3 cm, thickness: 1 mm) using a KW-4A Spin Processor at a spin rate of 1500 rpm for 30 s, and then annealed at 60 ºC for 30 min in vacuo. The spin-casting solution was filtered through 0.45 µm PTFE syringe filter to remove particulates and aggregates.
General procedures of preparation of the π-conjugated polymers
Preparation of S-M-1: To a solution of NaH (771.00 mg, 17.78 mmol, 60%), 3,6-dibromo-9H-carbazole (3.88 g, 11.85 mmol) in dry DMF (5 mL) at 0ºC was added dropwise to a solution of (S)-3,7-dimethyloctylbromide (2.62 g, 11.85 mmol) in dry DMF under nitrogen. The mixture solution was increased to room temperature and stirred overnight. The reaction mixture was quenched by adding water, and then poured into water and stirred for 0.5 h. The aqueous phase was extracted with S3 CHCl 3 (3 × 40 mL). The combined organic layers were washed with brine, dried over anhydrous Na 2 SO 4 , and concentrated. The residue was purified by column chromatography to give the title product S-M-1 (5.51 g, 90%) as a white solid. 9, 128.8, 123.3, 123.1, 111.8, 110.1, 41.3, 39.1, 36.9, 35.3, 30.7, 27.8, 24.5, 22.6, 22.5, 19 .6 ppm.
Preparation of 1,7-Bis-trimethylsilanylethynyl-perylene-3,4:9,10-tetracarboxylic tetrabutylate: A mixture of 1,7-dibromoperylene-3,4:9,10-tetracarboxylic tetrabutylate (1.35 g, 1.75 mmol), THF (20 mL) and Et 3 N (10 mL) was bubbled with nitrogen for 30 min, and then CuI (66.65 mg, 0.35 mmol), Pd(PPh 3 ) 4 (404.44 mg, 0.35 mmol) and TMSA (429.08 mg, 4.37 mmol) were added to the solution above. The resulting mixture was stirred at 70ºC overnight in a nitrogen atmosphere. After being cooled to room temperature, the solvent was removed under reduced pressure, and then the residue was diluted with H 2 O, extracted with CHCl 3 (3 ×50 mL). The organic layers were combined, washed with brine, dried over anhydrous Na 2 SO 4 , and concentrated. The crude product was further purified by silica gel column chromatography with petroleum ether (bp. 60-90 ºC) and ethyl acetate (10:1, v/v) as eluent to afford the desired product 1,7-bis-trimethylsilanylethynyl-perylene-3,4:9,10-tetracarboxylic tetrabutylate (797.18 mg, 65%). 8, 136.2, 133.8, 132.1, 130.5, 129.5, 129.4, 127.1, 126.9, 117.7, 105.8, 102.3, 85.3, 65.5, 30.5, 30.5, 19 .1, 13.7 ppm.
Preparation of S-M-2:
The 1,7-Bis-trimethylsilanylethynyl-perylene-3,4:9,10-tetracarboxylic tetrabutylate (845.00 mg, 1.00 mmol ) and K 2 CO 3 (276.38 mg, 2.00 mmol) were dissolved in mixed solvents of THF (10 mL) and methanol (10 mL) (1:1, v/v) and stirred at 0ºC until the complete S4 disappearance of the starting material by TLC monitoring. Then the mixture was poured into 1M HCl solution, and stirred for 1 h. The aqueous phase was extracted with CHCl 3 and the combined layers were dried over anhydrous Na 2 SO 4 and concentrated. 
Preparation of S-M-3:
To a solution of the compound 5 (370.44 mg, 1.00 mmol) in dry toluene was added N-Ethyldiisopropylamine (2 mL) and BF 3 ·Et 2 O (2 mmol) under a N 2 atmosphere, and the mixture was stirred at room temperature. TLC analysis indicated that the disappearance of the material 5 and appearance of a new spot corresponding to S-M-3. Then the mixture was concentrated, the precipitate was filtered and washed with toluene three times. The crude product was recrystallized from toluene to afford the title compound (299.41 mg, 52%) as off-white-colored powders. 
Preparation of P-1:
The monomer S-M-1 (46.52 mg, 0.10 mmol), S-M-2 (70.08 mg, 0.10 mmol), 5% mmol Pd(PPh 3 ) 4 (5.78 mg), and 10% mmol CuI (1.90 mg) were added to a mixture of 6 mL THF and 2 mL Et 3 N in a 20 mL Schlenk tube. The reaction mixture was stirred at 70ºC for 3 days under N 2 atmosphere. After being cooled to room temperature, the mixture was filtered through a short silica gel column in methanol (50 mL) to precipitate the polymer. The solid was filtered and washed with methanol several times and dried under vacuum to afford 62.06 mg of a dark-red solid in 60% yield. ): 2956, 2929, 2869, 1718, 1276, 1258, 1165, 1063, 1016, 801 .
Preparation of P-2:
A mixture of 6 mL THF and 2 mL Et 3 N was repeatedly degassed by purging with nitrogen gas, and then the compound S-M-2 (70.08 mg, 0.10 mmol), S-M-3 (57.58 mg, 0.10 mmol), and 10% mmol CuI (1.90 mg) along with 5% mmol Pd(PPh 3 ) 4 (5.78 mg) were added and refluxed over 3 days under a N 2 atmosphere. After being cooled to room temperature, the reaction mixture was filtered through a short silica gel column in methanol (50 mL) to precipitate out the polymer. 2931, 2870, 1721, 1629, 1455, 1278, 1164, 1063, 1022, 804 . 
